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Abstract (Basic) : JP 2000333682 A 

NOVELTY - A sialate transferase containing a 
polypeptide (I) 

containing amino acids 41 to 362 of a sequence (SI) of 362 
amino acids, 

given in the specification, having an activity of 
transferring sialic 

acid to the 3 -OH of the galactose residue, is new. 

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also 
included for the 

following : 

(1) a sialate transferase containing a polypeptide at 
least containing a sequence of 48 amino acids, given in the 
specification, and having an activity of transferring sialic 
acid to the 3 -OH of the galactose residue, 

(2) (I) containing amino acids 41 to 3 62 in (SI) ; 

(3) a polypeptide having the sequence of (SI) ; 

(4) a DNA encoding (3) ; 

(5) a recombinant vector containing (3) ; 



(6) a trans formant in which (3) is introduced and can 
be expressed; and 

(7) preparing sialate transferase or its polypeptide in 
which (6) is cultured in a suitable medium to form and 
accumulate the sialate transferase encoded by the DNA or its 
polypeptide in the culture and the sialate transferase or its 
polypeptide is collected from the culture. 

USE - The sialate transferase is used for transferring 
sialic acid to the 3 -OH of the galactose residue. The DNA 
encoding sialate transferase or its polypeptide can be used for 
elucidating the mechanism of cell differentiation. 
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[if*]® 1 ) E?iJS# 2 iail©7 5 / KEJ«Jtc43lt 

75 yS#^4 1-3 6 2(07= y^iE^J«:lJ^^J;< t 

SIC '>7)vm^m^r^i^mi:mti>i-7)mm^m 

yK«^4 1-3 6 2(DT^yKi2^J$:^>^J:< 

^tjTj^U^y^Ho 20 

6 ] g2^J«-^ 2 IE«<^7 ^ y ^iBfiJtC:felt-2) 
T^yKS^l'-S 6 2(^7ay^E^J$:W'r^3SU'^ 

[ii*^ 7 ] li^a 5 6 tB®<^2i^ g H <^ 

8 ] Ifi^JS^ 1 l5«<7)ffiSE^'J$rWrSDN 

Ac 

9 ] m^m 7 XtS 8 tetl^OD N A ^^tlM^ 

0] ii*3l7 3^ti8tgtK<^DNA^^»A$ 30 
;(^^^ISDNA;i?i5g^pJig7:j:?^Metft«:« 

f^^^x-^mx.. itif5DNA^^3-H-r^>'7;i'K^^ 
^ ^ X tl-^ c^) # U ^ y 5^ H J;: ^J5£^fi $ it . 

[0 0 0 1 ] 

n-H-r^DNAfCg^f^- 
[0 0 0 2] 

[S£*cDft?s] t h-tffitteifiijPi^MftH L - 6 0 \tm 

^mmz^r)mMi^imm:^mmLrzmmwx^D. Bih 
mmmo'^v^jvtLx-ft^mzjMiK mi^^nxi^^ (co 

llins.SJ.. Gallo. R.C. , and Gallagher. R.E,. Katu 

re (London). 270. 347-349(1977); Collins. S.J.. Bl so 



ood. 70. 1223(1987)) . ±t^mmmt. mm^mmz 
mz hi^it-r^ ztktuK ^»itumm<o^^mm^m 

»^f)^. ±t^mmwco^mmmiz^itmmmti.xjj:< 

tmrntmrn^TTk-rj^o^zt^o. ^itf)^m'^^n^o t 
(D'^^x-^ > ^ u :t H o-ST^ -5 gb3 mti^mm \zm 

i^'t^^t. (Kojiri. H.. Takaku. F. . Tetsuka. T. . a 
nd Saito.M.. Blood. 64. 534-541 (1984)) . ;Rl/±i5 
;^>^Up!-i>KGu3 ^9\'^mzmw\.tz^^^-)V^--)\^ 

iti)mu\zmzi^zitiim'^'^nx\.^^ (saito. m.. t 

erui. Y. . and Rojiri, H. .Biochem. Biophys. Res. Co 
mmun.. 132. 223-231(1985)) o ^t:!. Zi(Oi^VC<Dmn 
lC:feViT, Gi^^(D^<OfA^itmm^'\Si^^\^X\i^^Z, 
t, (Nojiri. H.. Takaku.. F. . Miura. Y. . and Saito. 

M.. Proc. Natl. Acad. Sci. U.S.A.. 83. 782-786(19 
86)) . $^lC{k#^^GK3 {CctoTt>^<b7&^l§«$n 
^C^;&^gE^$tlTVi^ (Sugimoto.M. and Ogawa.T.. 
GlycoconJ. J.. 2. 5-9(1985); Saito.M., Nojiri. H. . 

Ogino. H.. Yuo. A.. Ogura. H. . Itoh. M. . Tomita, 
K., Ogawa. T. . Nagai. Y. . and Kitagawa. S. . FEBS L 
ett.. 271. 85-88(1990)) o 

[0 0 0 3] i^7)vm^^mmn^ ^(d^x^^ 
\zi5yif^)':^i^Ytm^ti±mm^\z^\^^xmmti^m,m 

^'^mmm^ti'-D'o^^. mnmmz^\^^x. ^<<d 

;tf>:2/U^i>H<D5-6TS'bm*E;^cj:«tffi^}#oGi!3 
[0 0 0 4] ±5E<^ct'5Jc:*f>^U^'>HGB3 ^^-^-ns 

wtmm. ' mm(Dmm - ^^tizm-^r^tt^^z^mm 
mz^\.^x\tm^tmmt:m'r^<iiy)Mmtj^:^>cf'j^ 

K P O flt |g T^j: T Ir i -5 C i: ^ IS $ n T I i ^ o 
[0 0 0 5] GM3 CUP~->7JlWlt: y^ h'>)V±: 
y^ \^iyTJl^m^mM (CMP-NeuAc;Gal j3 l-4Glc /3 l- 
^ Cer a 2 . 3-sialyltransf erase : SAT- 1 ) \Z^'oXyi7h 

z^)i±y^ \'^<oiiy^ h-:^mmiz'>7)].^f)^m»r 

^Z.tiZ^'DXy^ hi^)l±:y^ 

x^tix\r^^i}^. izhmmcommmmitmm^nx^^ 
-r. ^rz'tcom&^h^^^rixi^^ux^K 

[0 0 0 6] :^'y^ hi^\^myt\Zi^T)l^^a2-3^ 
h iy Vm^^^l^Xm^r^mmtLXift. Wienstein 
et al.. J. Biol. Chem. . 257, 33835(1982). Gillespi 
e etal.. GlycoconJ.. 7. 469(1990), Gillespie. W. , K 
elm.S. and Paulson, JC.. J. Biol. Chem.. 267. p2l00 
1-21010(1992), Lee.YC, Kojima.K.. Wada.E. . Kurosa 
wa.K., Kakaoka.T. , Hashiinoto.T. and Tsuji.S.. J. B 
iol. Chem.. 269. pi 0028- 10033 (1994), Kim.YJ.. Kio. 
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KS.. Kim.SH.. Kiin,CH.. Ko.JH. . Choe.IS. .Tsuji.S. a 
nd Lee.YC. , Biochen, Biophys. Res. Commun.. 228. p 
324-327(1996), ^MW- S - 3 3 6 9 6 

Sandhoff.K. ^ti, a 2 - S JV^^^^M (S 

AT4) Gii3^^0s.r^mmf)m-x$>^tm^L 

TVi-S (J, Biol. Chem.. 268. 5341(1993)) ffi. -^ti 

$>^z,t^mti\f^xi^^h<DX\tu\^^o 

[0 0 0 7] 

mmm^m^Mzu^\z'onx^(D^^^^mm. 
r^u,^^^ti^tix^rzf)^. Gu3<D^mzm<mtD^± 

corzisb^tz\zh'^^i^\tm-m-^rix^^r. m^^^mm 

[0 0 0 8] 20 

V\-SLxmm^^mm^m^^^t\z^r^. mm.6^it(DU 
m^mm't^Km.i^m^^mt^tz^^. ^m^a--> 
^m\z^K>±mGtiz (D^mzm^-t^i^y Jim^^mm 

^ 3 - H T ^ tftSIEJHJ ^ W-r t h <7> c D N A 

jvi^^^mmo:>mm^m^:^^^zLrzo ^(ot^^. mm.m 

Sandhoff.K. ibf)m-tm^Lrza2 - 8 i^TJl^^^ 30 

mmth^^i(Dmmmmx$>^:ztf)m^i3^Lt^':^rz. 
[0 0 0 9] ttit)-^. ^mm^2t^m<D7 

^y^i2^JlC43t:t'57^yg[#^4 1-3 6 2(D7^y 

-7.mm(D 3 ^7i^m&\zi^7)m^mi^'r^i^m ^^t 
[0 0 10] :^^m(Dzy7)im^mmm\t. «^^l< 

^1-3 6 2CDT5yKi2^J^Wt-^3}?U'<y5'H^-& 

tSo 40 

[0 0 11] ^mm<Di^7jm^^mm\t. »^l< 

\t. ^^hi^)l'\i'^B,\ia:>:»'p^h-7.mm^z->7)im 
^W»hX a 2^3^^ ^m^SLL. **>i$^U :t'> H Gua 

[0 0 12] :^^B^\t. ^Tz. iEJJJS^5fBil<^7^y 

^'>7)im^^mm^mm'r^o 

[0 0 13] ^/c, ^^mt. E^J#^2lse<C>7^/ 
eE^Jfc;fett^7^yK##4 1-3 6 2<^7ayKiB so 



2 istt<7)7 a J ^^mz^i-i^ 7^y i 

-3 6 2<D7^yKgB^J^Wr^o ±ISDNA<i:UT 

E^js-^iie«<^isai23?'j^^"r^'b<o:6^^tf 

[0 0 14] ^ib\Z. ±t^DNA^^mm 
X^^^-. ±ISDNA7!)^^A^tI. :6^t?ISDNA:^^^ 

±IBDNA;5>^zi-H-r-5>'>7;i'^fe^ 

•^m:^'t^zt.^^^h't^. 1^7 )\^m^^mmiL\%^ 
[0 0 15] u^. i^^mm\z^^^x r^^^c^-H-r 

m^^iy7)m^^i^X$>^y^ hzyJV-^Z^^ ]^iZ^^ 
n^iS'yi? h-;^SS03tt7KKS^31«WlC->7JVK 
^K^LTa 2^3jfi^^J^^L;^*>^U:ti> KGi!3 ^ 

^^•r ^ *T ^ CO 7 ji/^ fe^^ ^ ^ 
M(rf>7;i'Kee^e5R- 1 x«s AT - 1 i:t>ie«t-r 

[0 0 16] 

{QQi7^ <\>:^%m(r>i^7)vmw^mm-\ 
%mmm) j^iu^-^n^zi-K-r^DNA (:*:^bjdn 

A) 

2^^0Jg#^H, i5^J#^2co7ayKi2^iJ::43tt^7^ 
yK#^4 1-3 6 2<^7^yKE^J«rii>J^i:< ttj'&tr 
#U'<:/^F^-&^, h-;^as<^3&7KKS«c 

'^7)vm^m^-r^^m 

[0 0 18] :i^^^mm\t. mmz\t. ^sTo^^oU-m 

(Df^ffi — >7;bK^-^**^'P». '>7J^KS«<*T-^^^ 
KS-vmWtC 7 L T > U :t H Gb3 

-7.HSC0 3 ^(Di^mm\^j.^\z\t^mm\zi^7 

^L/cfV^o >-7;i^Ktt-^*«i:UTtiCMP-i>7;i/K;J»^ 
[0 0 1 9] S?*L<li, i^ATOct^fcCSIb* 

m^':^mz^\,^Xs mmRfc^^<opH^, 0-7. o(^) 

(3);iaSRU^f£14{l: : 1 OmM Mn^* ??fiET-C, #?¥aE 
Tt\thXl. bm&.±,\Zf^^ti^±t^^. 
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10 0 2 0] ^fz. ^mmmm\zi^t. a^c^ v-T^nm 

ft-r -5 t0 ^ 7 U 7 *g ^ T ^ iS^'JT' 

tt§7ayes^i 3 6-18 '^(o^mzi^^t^ua^ 

\zn^'t^o 

[0 0 2 1 ] 2|5:^ajDNAlCti. ±I2<D3}^ U H ^ 

[0 0 2 2] •r7'^:b-^, i2^J#^2<07ay^iH??iJf^. 
i5v^ }~7.SS<D3tt7KKS'vv7;i/K^te»-r*f§ 

ft^llM&*)tC^^:^cJ:t^ 1 t)L<t^^{l(D7^y^^S<^ 

3:^<t7^/K125?UC0fltft, #AXtd:e&$:*-r^ 
A & ffi ^ -g) D N A (Z) l i -fn t> :^ 5 *: ^ W D N A I C 

<tt^75 y^cD^^^u. ^yAtis 6 0 7^y^?5a7&^ 
1 osa^jeAToftSr^-To ^nmm(o^^o:>m:&mt<tk 

^(D^m i^mW- 7-327678 ■^^^) lC45l^T?§ 
^MtC^At*^ c D N A i:i#^(DS«$:^JE-r^ C t 

JggiiUT. K?£14<&^MMl3^$:^J:l'^l'::>CJl±<^7^ 
:itf)^X^^^o DNAcDi^SiH^J(D®^> If AX 

tifefiii. m^tmizmmmm^wi^i^^m'^^ 
m(^^^'r^mi^txrim^^^t\zxK>. dnai^^ 

AT^eiiiA^T^-So ^fc, (Krame 
r.W. and Frits. H, J., Meth. in Enzymol., 154. 350 
(1987): Kunkel.T.A. et al. . Meth. in Enzymol.. 15 
4. 367(1987)) f^E(D^m\Z^'oX^. DNAtCS^, 
JfAXt^^fi:^^AT-5^t*^T€So 
[0 0 2 3] ^fz. WMm^2(D7^JW^m\'^. bh 

fi3ScotjOTfe-S)5?^ mwf^^z^^^xT^y^^j^wzm 
mz^m'^^T^t^^^^wM'h^^^^^^^t: mm(o^'&L(o 
^mmm^x^'^^^t) tmrnz^m-^n^o «£ot 

±ISO:tf^^ h-A^Sco3tt7KKS'v>'7;VK^e^ 



6 

[0 0 2 4] *5!^DNA^:LT:^<*M(CtiiE3^jS^2 

DNAJ ^J^, '0^JAtf->7;Uffie»P*- It^^'J'^T^ 
m\Z. gB?>J#^2(D7^y^E^JlC43ViT7^y 
^S-^3 0'-3 6 2. 3 8 — 3 6 2, 4 1-3 6 2 X« 
1 3 6-1 8 3<D7^yg[i2^J<^gSi>) ^u-Kr^D 

NA^/wyj^^-f Xb>'7;i/Ke^p5S- iodna 

X t^-^ntc ct ^ T - H ^ tl^ # U ^y^" H '> 7 >/UK 

es^p^- l«^4S:W■rs^^^'^fi'>7;^s^e^ffi^^- 
l i:|^)(^OiaIMtt^WT^DNA3^ti^nt::^i?iM:^<iD 

NA=bb<tiRNA^^ro ±ifiA< ':^'jy-rAii. - 

^{IA;J7 U — ->^I^CDDNAXtiRNA^DNA$rA 
-iZf^)^*^ X'^ik^n\zm^^^nx^^^')5^\Z^-DXrr 

yL\t^<. mx\t. T>nA(Dy.^^)-:z,y^'f^E\z^m 

^n-S^^iiUTJi. 5 0%4^;i/A7^ h\ 5XSSP 
E (Jfi{b±hU':7A/'J>K:^hU'::7A/EDTA^^ 
20 W) . 5 X^>;n;1/ h^?^ (Denhardt's solution) > 
0. 5%SDS«i: 5 0 M g/m 1 C0^14$ii^c1i-i5r»^ 

D N A tj ^^4" -e e WD N A ^ :/ WN-i' :/ u y X 

32 p^y^<;^L.;^^2^^BJDNA (^yAtfiB^J#^lfS 
i£COt6SiB3?U^*-r^DNA) ^^iDL, 42'CT16 

1%SDS. ^e>t-0. IXSSPE. 0. 1%SDS 

^ z. tf)^-^mf3i^^'v$>n\fi±m(D^mz^\zm'^\tt^ 
[0 0 2 5] ^^B^Di^At^m-r^m&i^ntvx^o 

#-^2 7 8—1 3 6 3. 365-1363, 389 — 1 
363, 398-1363 6 8 2 — 8 2 6 <^)«SE 

[0 0 2 6] 1 tdi^-r^aiB^jtc^Di^Tt^, 
7;i'Ke5^B^^- i(Dc DNAo^— y>u— x>r >^ 

7 1/— A<7)5 '*«gBll3t:)0-1'> • 7 1X-AOATG 

:3\^>f)^^^nxi^^o s-DcoATGij \^>(Dmm(om 
m^mt. ±x-3<D&:m(D'y^)>f)^^.w^nx\r^^o 
z(Dzt\ti^mmuw^mizmT^Ko z a^omR (ko 

zak. M. (1986) Cell. 44. 283-292) ^^J£LT4oO, 
50 [0 0 2 7] iiw^T, /3-1. 4 -^^^ hv-^Uh^ 
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^tSCtt)^^ai^nX\^^^ (Kakazawa. K. et al. (1988) 
J.BiocheiD. 104. 165-168. Shaper, N. et al. (1988) 
J. Biol. Chem.. 263, 10420-10428) o ^fz. Shaper 

(c, Lopez^ti. Mi^^^j^mohmtmmmm^m^mz 

-§r^:iL^7jk^'t^U^^7ikVX\^^^ (Lopez, L. eta 
1. (1991) J- Biol. Chem-. 266. 15984-15591) p Wli^ 

iz. i^TJvm^^mm- i\z':>i^xh. msccoATGri 
]^>f)mi^:2\^>tLxmm't^^mmt^^f)^^ 

X\tU\^K l^^no) AT G^\^>f)mt&ziV> 

X$>'oXh. ±m(Di^TJm^^mm- l<0:!fi 'J 

CDATGn K>;!)^^it^^^^SiB^y^^"r^DNAt)* 

mm^z^'^^n^hcDx&^o «f-pT. i^TJv^m^m 
{z^\.^x(>T^<thT^ymmn4 1-3 6 2tcffl^-r 

[0 0 2 8} i2^JS-^lCDS«0OATG3 K>TSS^^ 

(7):t-y>>J— 5^><>^i^:7U— 3 6 27 
ay^5^g;^^6 7^j:{9> :^^«4 1. 7 5 4Da. N-«g 
^^J^'JUv-l^-v-a >gIJ{iTfe^pJt&tt3t?^^'5 2AmO 

^y;?)^^f^^UfcyN^ HDA>~7'o»:y h (SI) ?&^e>> 

N*is?&^^ 1 6-2 9mm(D7 ^ jmm&i.zi^^&'^ 1 
4 ^mcommi^ft 1 ^(osi^fc!:ii«*i48B43^;^^^«6 en. 

[0 0 2 9] fft5. 3taBif^<^ffimtCj^'5S3^ci:':?:^ctSSiB 

mm^x^nimm\zmm^ri^t::^x^^o 

[0 0 3 0] ^fz. :^^mDNA\Z\t. *:^0JDNAtc: 

fflfflw?^DNAX(^RNAt>>a^$n*. •^^\z:^?^m 

D^Akt. SAT- 1 ^13— H-r-S^i— * 

^iJ^^-r^DNA^XtiRNA®*^e;^j:^-*:^T^o 

[0 0 3 1] ^fz. :^mmDNA\t. SAT-ICD^J^'J 
^ y ^ H ±* ^ =1 - H -r =J - K ® ® ^ga)«SE3?ii ^ 

SBi^ 31 - H-r -SffiSiB^J ^ Wr ^ t> t> T t> i: 

tie 

[0 0 3 2] _biffi(DJ:-5JcS AT - 1 (DtRU HJ^ 

^sa®it<&^"r^;5^ mp^(omt^\z;^rz^N^m^f)^ 
^mmmnmmm^^tsmm^iK^vtz s a t - 1 co4-x 

U ^ K (^SBi^ t> S 0>gO3}? U ^ y ^ K H a$ $ 

n-g)o ^fz. :i(D^ot^:i'^^)^:f^]^ti^SAT-i tL 
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^/g!i2^Jtc43tt^Ta/^S^3 0-3 6 2, 3 8- 
3 6 2X\t4 1-3 6 2^j:^;&^^tfen'2)p 
[0 0 3 3] <2>*:^BJDNAC7)^ii:^ft 
J[^T. *:^KDNA$:tt^:&StC^liTi5i§g'r^o 
m\Z^K> SAT- 1 (D;i^U'<:/^KCD7^ y ®[i2^U7!»^M 

if • ^x<> • U7iJ7->3>te) iCctoT^fe^^DNA 
* ^ l/U^m R N A e>*!^ MD N A ^i§iB-r § C ^ HJ: 

mf)^^u^mm^u-->^mz^^mmr^:itf)^'^ 
mx»^. 

(2) :^<i:L/zffi^Sfla7J)^e)cDNA^-r:/^u-^f^^ 

m^mmizmx-r^o 

20 (3) :tf>iJfU:r'>F^gffl]EW±lc^3KU^c?t^^E^ 

(4) ±mxi^m^nrzm^mm^'^-y'^ >ifi^x. 

(5) ii^u/t^-f ::^-^U-)!)^e^Ab/iafe^^^o 
m-To 

[0 0 3 4] ;^i:7u--->^ic.toT, a«r«ci^-ti£S 

AT- 1 (7)^±Sc DNA^ilJ^r^o 

[0 0 3 5] RTld, 2^^BjDNA<&Sii-r'5):;^ao— 

30 (1) mmM(D»itmm 

T, WAfrft ha*<DHL- 6 0 (ATCC CCL2 
40) , MOLT-4 (ATCC CRL 1 5 8 2) > 
U937 (ATCC CRL1593) ^(DmM-^^tff^ 

$>^. ^(D^ot^^Bmmo:>^xt>. mzui^ - e of)^^^ 
-fkBg^^fri'i-t^-rti^rcJ^fiF^LVio m9tvtzzi<Dmmf& 
AO mz6^^tm^^m^muLX2 om^j^±^ pf^L<\t2 
4-4 smmmm^mr^ztiz^'ox^it^mm't 
-5. mmmtvx\tmm'r^mm\z^^xm\.ft^f¥T 

-7vol%C02, 9 5-9 3vol%^m^{tTT3 7-3 

s'c^mirfi^n^. ^immmti.x\tm^iit-)i^^-'- 

)lJi7s5^)V (12-0-7^ h 7X* y -f ;UX7.x 
Jl/(TPA)/cJ:£) . iy)^^)l7s)l^^^iyV (DMSO) , 
U^y^>S (RA) SL^la.25->^t HD^^vt:^'^ 
>D3 (la.25(0H2)D3) ^^^^^f^n. #lC(S^ti$n 
50 Uii^f)^. ^(D^Xt>TPAf)^^<(Dej!imMM^lZf^iy 
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^mmr^m^\t. 2 4 nMgg[<7)TPA??SETT4 8 

mm^^T^^tizjiK^. HL-6 oitmm^ ^^^y 

[0 0 3 6] (2) ^itvrzmmmti^^cocDNAiDm 

m 

±iB (1) x^<t^mmhrzmmm^tff^\^<\ts 0 0 

-2 0 0 OXgT^.L>ffiS{-J:0[HliRb. mmf)^^MA, 
iii^*7-i^>^:ti^7^^—h/C s C 1 ft (Kingston. 
R. £..(1991) in Current Protocols in Molecular Bio 
logy. Suppl. 14, Unit 4.2, Green Publishing Assoc i 
ates and Wiley Interscience. New York) ^<D{i):^(D 

^±Rl^Af)^(b. :4-Ud^dT (oligo-(dT)) izJla-X 
[0 0 3 7] ®7pU(A)*RNA;6^^>(DcDNA(DSi^ 

^•i'-7-^^iifc5S5te^pcRic:j:D. mmmm^<Dc 
DNA^mmr^:ztf)^x^^o pcr^a, 

T(DmK>x$>^. 1 At 1 cD^U(A)-RNA, ^n^'ni 

0 0 pmo 1 (0:t^J:JdThy>^'2^:t^J::^^^U:i-9' 

mm (=^:/=]BRL(Gibco BRL)) . lmU^J^^7.U 
1 — (DTT) , 1 2 OmttORNa s e 

-hb, cDNA-;*:^^^^-r^o :k\z. ±IE02?K 
^Kft^m^ms Ml. #100 pmo 1 (Dy>y2^:tV 

zs^^v:^^Y':f'^'i-^-. -^n-en2 5 0 uMc^4a 

m<Dy':t=¥i^y^^U:tiy]^^0>&. 1. 2 5¥fiOT 
aq#U>^^— fe-^^tySfS?S («l«!:ffi5 0Ml) 

GS'Cl:^, 46-'62t:i^^. 72t:2i:^^35 

[0 0 3 8] :i<D^vizhxm^tirzmmm<DcDh^A 
\t. ^m^^ ^-^z^m^ii:rzm. m±mm\zmx\.x 
m^mm^7s^v-::z>^T^rzisb\zmm^n^. B± 
mmtLx\t. m%mm^<Dmm,^x\ ^^hz^jv^^^ 

^vUmmWtlyXltmXli^i hi-^JU-^ (Namalwa) 
MM : Cytotechnology. 1. 151(1988)) . 

•^--XAA^.^'-S^ODCHOlSgj^ (ATCC CC 
L 6 1^) > -^Jl^^CDCOSmm (ATCCCRLl 
6 5 0^) . -^07.1^5^^0) 3 LhmM (Taniguchi.S. 
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lh^J;:K^^B\Z'r^:itf)^'^mx$>^rzi5b. jEHGu3[^ 

Lffl!&(7)^.^^S»TS)^3 LL-HK4 6^gS (Inok 
uchi.J. (^it^Xm m ) ) f)m^i^ti. Pf^L 
l^. S^^i75^-tbT«pCEV 1 8 (Maruyama.K. 

-^) , pCXN2 (Niwa. H., Yamamura, K. and Miyaz 
aki. J. (Gene. 108. pl93-200(1991)) , p FLAG- 
CM V- 2 (Eastman KodakS!) , p AGE 1 0 7 (Miy 
10 aji^. Cytotechnology. 3. 133(1990)) . pAS3- 
3 (#§l¥2 - 2 2 7 0 7 5^iJ^^) , pAMoERC 
3Sc (*#M¥5-3 3 6 9 6 3-^^ffi) . pcD2 
(Chen. C. 6. Mol. Cell. Biol.. 7. 2745-2452(198 

7)) u^ibm^f^n. mm'r^m±mmiz^t:>i^xmm. 
ma^n^o m^iim^mmti.x3LL''HK4 6^ 
mmLtzm^\t. pCEv 1 s^^m^^^-tLx^ 

mr^Ztf)W^Ll^o ±f2TfgifflSS(^4^U (A)*RNA 

20 ^* 

[0 0 3 9] ®cDNAy'i':r^u-(Dm±mm^(Dm 

A 

±.$^(Dyjmz^DmmLrzcDNAy-i::^^'j'-^'A^ 

M:Wmz\t. «fyA«XUtJ7 hD#U-£>3 >ft (Miyaji 
^>. Cytotechnology, 3. 133(1990)) . ^)>^t^)i^i^O 
J^m (#^¥2 -2 2 7 0 7 5^^^) Rl^'jjJ^'^x^ 
>'3>ft (Philip. L.F. et al.. Proc.Natl. Acad. Sc 
i, USA, 84. 7413(1987)) tliit)^m\ff ^btim^sLMVi^ri 
30 ^f)^. JiU^ hu^^U—i^3>^^m^V^^o ^fz. b 

^mmx$>r). s»*^=3-H-r^DNA$:«Au^ffl 

Z.<DGi>3(Di^lh\t^^X$>^(DX. SAT-l$rZl-K 

-r^cDNA^i^ih-r^mz. ^oiEvifs^mmf^^<o^ 
-r^DNA mmw- 7-32767 sn^j^mu^) 

* «a IE ( C Su o T h -7 > 7. 7 X -> 3 > L T ^ < d ^ . 

Rt^. mmzh^>7syjipz^3>^^:zth^mx$b 
40 Y). ^tz. jf?^bi^o ae^T. m^ifi^^i^'-tLxp 

CEVl S^mmi^Xm^LTzcDl^Ay^'fy^J- 
?i*iffljlSibT(^GD3^fi£SK^}tAc3ti:t^3LL- 

HK4 emmizmx-r^mzit. ^-f:/^u-ocDN 

A^^JtL/cpCEV 1 8^, ilSCD3 LL-HK4 6 

mm\zmtih^>7syjL^>'3>Lxh<^\^^v. ^tz. 

a 2 - 8 v7;WKfe»»«Oc DN A*ALfc'^^57^'- 
^:|^P$H 3 L L - HK 4 6jiS§lC h^>X7xi^'>3 > 

bxtjcfct^o ^^cjEic. =f^a2-^i^T)vmm$^mm 

^5£^-r ^ 3LL-ST28 ifflElC±l2^-f ^ ^ U -(O 
50 cDNA^«^bfcpCEV 1 8^(^)S^S^4SiS2^^^ 



(7) 



*$H2 000-333682 



11 

3LL-ST28«, 3LL-HK4 6aaE^Ca2-8 

[0 04 0} (3) i}>^^j:t'>]^^^mvrzm±mm 
mmrnu^. »^L<ti 36-48 ^mm\zm±mm^ 

llSliatbT3LL-HK4 6^^Vi;^c«'&t-ti. SiJiSj^ 

;i/tn:i5^ M2590 CL612 (ATCC CRL10724) 
■r^^y ^D— :h;i/tfi#: : J. Biol. Chem.. 260. 13328 

-13333(1985)) ^ffi liT^im-r-So ^^yk^\^-^m^ 

±fBcr)3LL-ST2 8$:fflli^c«^(c:J5, ^^I^DN 
A:^^^A$n^cP^JC:i^$n^GD3 ^eittSr^o Gd3 ^ 

W^^j::** (if#§l^2-3 2 7 6 7 8^^S) iCckoTfr 

gd3 ^i^i^-r^Si^T^nt^^^tcfs^ti^nj^jiii^^ 

«^!lAtf8iGD3 ^D-:t-;i'Si<* R2 4 CA-f:/UH 
— V(ATCC mUAb)tm^'t^'^JiPU—i-)V^W : Can 
cer Res.. 49. pl91-1960989)] t^Et^m^i ^tl. Pf^ 

(1 X 1 05{@) :£:BSAJ§^K (0. 1%BSA PB 
S ( + ) ) T2-3lll8Sai>Sfe^*L> -:**t*^^^0 

1 0 om 1 comifeBSA?§?stcii^-r>&o 3oi^rpi7k?0 

1 ^^tSB S ASIg 1 0 0 M 1 *?&^ftTT? 3 0 

53^PBlSlt>^-&^c BSA^?^Tl[Hli^f^b, ya-^^ 

hy^-i$^— (FACSc a 1 \ bu T : h> ' "ry 
4^>y>(Becton Dickinson)®) :ic^:6^^liiaiJS^ 

v-^-TSsijL, cn^^^T'^x^ HDNA^fflm-r 

-So y^T.^ FDNA(;)?i±JiBa3&^6>Offl£litl-«5Wn£ 

[0 04 1] (4) S AT- 1 (^c DNAa)V— > 
^(i:cDNACO®t# 
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i«?L^<^S#fflBa*W*Lx<. i^»C3LL-HK4 6*^ 

ff^bi^o ^fz. ^mr^^^i^-tLxitmimmm 
EV 1 StJ^W^UI^o 'J-y^^ >^\z^z>xmmLftB 

MCDc DNA^riSJtb^cmllS^^i^' — pBKCMV 

^-{Z\i h a 2 - 8 z^Tjim^^mmocDNA^mx 

LXUF^l^Tzmm^^^-tmrniZ. 3LL-HK4 6 

{ch^>x>^xi7v^3>L. ±t^tmm\zf^&m^i^zf^ 
ya-1^^ h:^-^-\zj:^mih^m^. ^m^^^r 
^±i^<D5%<Dmm^m^o :i<Dmmf)^^'j^^(Dyjmiz 

Af)^ ib—^^u:^mz^'DX c D}<i A^WK) ihLxm^ 

nftcDNA\Z^^. ;^J^MDH10B (E. coli DHIO 

20 h (4C7) ^^tsm—<O^U->. pCEV4C7$r 
[0 04 2] (5) SAT-l^rD-K-r^cDNA 

4 c 7 (ommm^\<D^^ 

±m0^O\ZiyXm^tirzcDK!A{t^<D^^$>^\.^\t 

T, wimo:>-'&imr^mizj:y}mmmn^^'^t^^t 

f)^Xt^o 

[0 0 4 3] ±t^(DJ:z)\Z\.X^^'^nrzS AT - 1 ^ 
n- H-r^ c DN A(7)JeSiB^J2&tX::ot6SK^;5^^^ 
30 2®^ti^y^y^i2^j^E^JS-^i tc. T^yKSB3?JJco 
^^iB^m-^2(c^ro 

[0 0 4 4] KSiiffi^^^^ufe. -rut)-^-^ 
mit^y/'i^mmmcDSAT- i cT^Tj^u^y^H^n- 
K-r ^ D N A \t\;xTo)^ o \z i^xmm-t^ c tf)^pjmx 
$>^. -ttj^t)-^. ^r^^mm iz^^t^m^mizm-:^ 
^mmm(D^o^:f^}^<DN-^mmx'mmumm 
immtu^^oizm^LTzy^^-i-^-^^g^L. 

->^bL;^cSAT- KDcDNA^mmhLXPCRU^ 

iz^om^-r^. m^ii. n-*^<^3 7TayKSS 

40 LfcSSffi{l:J^^<^)# U ^^5" H ^ 33 - FT ^ D N 

A^ff^^'&tCti. {^[J;^«@M^-r'5^miE^iJc^)3 '2S^ 

'mtsm\z^&'r^mmmi^\^s\z:t u 
^i^y^y-c^-^^gSLt^o mx\i&msn3:siZS4\z 

PCR^fTAtfJ:Vio iiiHbT^e>nfePCR 
St) ^ii^gJCct 0 as UT S MD N A d pJig 

[0 0 4 5] <3>*^H.gDNAC^J^gi2^JtCJ:oTZ3 
50 -K^n-g) SAT - 1 (O^U^y^^F 
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AT- l<3!>#U^:?'^Ht)^«"r^o ^^U'^y^Hli 

[0 0 4 6] ^Tj^'j^y^'HJi. mm^^i^T\f^xhm 
(D^s^)^zf^\'ommy3m\z^^xm^z.tf)^x^. s 

Il¥ 7-32767 8^^SI£ilCDP^f§14ffiJJ^fttC4i5 

[0 04 8] <4>:^^mDNA^mmLftSAT- 1 

±IE*^WDNATJ^®e^^$ti;^cfflfiS^. JffiiT'ciiig^ 
T^«L, 2t;:5g^DNA:«»^z:— K-r^S AT- 

t!*^ ^ S A T - 1 3lt^^(^3j^ U F ^iS^-r ^ I- 

.^oT, SAT- ixt^^co7pu^:/^K^SS3i-r^^: 

[0 0 4 9] 2|5:^B^DNA-ej^M^lfe$n/tj^SSt^. 
^ <D^3^^ ^ 5^ — tC*^ §^ D N A (^KK- ^ A b Tffi^ 

A$-&tjffitft;?L:/^;^^ ]^'ttit^'^mm^^^ ^-R'^ 
:^^mDNAf)mx^nx^K). f)^z>mD^Ai)mm,'^ 

numm hm^ir^h<Dx$>^. mm^ivxiti^mm 

±mmt^i£(Dmmmm^m\^^rzmt. *^bjdna 
<D^^tC<J:oT^U^S AT - ico^^^j^zf^^izmm 
o:>iim^Bciot^\,^ftib. *6»(cs at- i o^SU-^y 

(DMmmm^m^^TzWM. :^mmDNA(D^m\z^ox 

t<Dtz^. mmh^t^mncosAT-iiinwLoymmx 

[0 0 5 0] *SS3i^i*lc4oi^T^i, ^>y^i5'M<DS!3i 
V i 6 « ^ - ^ - * ^figffl ^ JJ*^"^' 
3LL-HK46ja^. 3LL-ST28a]KX 
C O S - 1 aifiS#Oi«?L^fi*OS^Iffljig <h p C E V 
18. PME18S (^LtlJ^.Med. Innnunol.. 20. 27(1 

990)) m(D^m.mmmmw^^^^-t(Dm^'^t>'^^ 
"^^m^mt. m\^^^m±tut>-^mm\z^t^'&xm'M. 
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[0 0 5 1 ] 2|5:^H^DNAti^:S«:ii:Ji5!3S$i^Tt><J: 

^$-d-Tt)<^l^o ^fc. :*:^?gDNA(7)-8B^ffl5^^:?' 

[0 0 5 2] ±fBia^>P U H $:5S^-r ^Si^^A 

T^^Ji^t). pGIR201protA (Kitagaw 
a.H.and Paulson. J .C. . J. Biol. Chem. . 269. 1394-14 

01(1994)) m(o^^7.^Y\znx\^ftM^i-^m'^^y 
10 ^y^x^m^^^^oizm^-^ntz^^ ^-izm"^ 
(D^m\z^K>^^^(Dx:>'HA^m.^^^^. ^^(o^yn 
^m(o^ik&^'^n-m^^\^^w.\z^'r^^^^-^m 

- H-r -SNh e I »T>t^^Oaib. IMtn^commz 
J:DpCEVl 8^<^iS^^«i:'^^^-t3S*S$-&§o 
[0 0 5 3] tg#ife^^^(OS AT - 1X1^-^0)4^ U^-T" 

noz.Lt^x^^. ^wmz\t.mx\t. y^hi^jv±^ 

20 -7.tf^A^m\^^rzTy^::^y^^-^u^}-^yy^- 
^m\^f^ti^o ^rzm'^^^'J^'f^\'tLxmm^'^rz 
m^\t. m±mm(D^m^^s sat- i i:»^Lfc7S 

^ b 7 :7 >< - 5^ >f — □ -7 h ^ :7 >r 1 c "f ^ 

^i^lZ. SAT- 1 tteO;J^U^y5^Fi:(Df4iw 

30 ^-gp^T^-^^u^y^K^^w-r^ci^iZct s 
AT-i^m^ztf)^'^mx$>^o ±t^^^(D^>/'^^ 
n»mmmt^ni}^m^'r^^^(o^^i(Dm'^'^tLx 

^n^o t^^±B^(Di^mmiz\t. ^m^^ifm^^^^ 
[0 0 5 4] iyT)vm^^mm<Dm^(Dm\^:^^thx 
3 2 7 6 7 sn'j^mu^) \z^^^xmm(Dmm^^wr 
m^x\t±$^y5mz^'Dxmm]^rzmmmm^^ i o o 

mM tfZJi^JVm-rh'JOJ^. lOmM SI{b'7>^J 
>. 0. 2inM CMP-SjMtt^M^^v7;i'S> 
0. 4mM hiyJVt^^ 0. 3 %T r i t o 

n CF-5 4^'&ti^^r>flS^pH6. 5HIigb, 3 

^-llJ:OSJS]l|itel^M§ib. :7>^^y^;^BAS 2 0 0 
0 AW :t • -r;^-v>:5^ • 7:^^-1' if- (S±¥S:7-< 
(»0 S) lCJ:0««<7)Si5E€:fTOCi:7&*T#^o 
50 [0 0 5 5] 
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[0 0 5 6] (1) ommco^itmmizcDN 
A<Dmm 

2-3X1 O^a/ml HL-60$:TPA 24n 

M. 0%4^te!.llfafi^-&tTRPM I - 1 6 4 0 (- 
yT.-iM) 4'T5vol%C02, 9 5vol%^^. 37X:(0 

6 . -r > b* h >^t^CDFast Track mmmil4^ h lo 

[0 0 5 7] zoy-^-^j {kyRNA^mu^^jt^<ommt 

2 2^^cDNA^'^fiS:U/i (Gubber. V. and Hoffman. 
BJ.. Gene. 25. 283(1983)) o 
[0 0 5 8] Z<0^oizVxm^tlti2:^mcDNA 

\z. mmmmBs txiyyy^- ('<>b'bny>a 

m) pCEVi 8<DBSTXiaifi[{;:^AU 

TcDNA^-r:r^U-$r«^b;^. dOcDNA^-T 
y^U— ^SOtC^^t, E. col i DHIOB ("^ 20 

cDNAti. Qiage ntt®OQ i a g e n Tip 
«:ffil'iT:/^;^H HDNAS:ffifiL:^Co 
[0 0 5 9] (2) c DNA03 LL-HK4 eWJIS'v. 

±iB<^)c DNA^-ry^U-$:^tJ>^^;^a HDNAIO 
OXig^. 5X10^{SCD3 LL-HK4 6li5fflJl^lCXWi^ hn 
Tj^U-v's^?* (180 V, SOOuF) <&^liT«Ab, 3 
8'-4 8Ptrp^, 5vol%C02, 9 5vol%^m. 3 7X:^fe 

[0 0 6 0] (3) :^>^^j:ti^}^^^mvr;Lm^mm 

mm^O 3LL-HK46 mm^mifSLVX P B S (-) 
^^Ltz'ik. trLGi!3jn:»-C*)^M2 5 9 0<h3 Oi^-r^L 
7k?ftTT^it^$ii•, ^^fZ7K»T-tf3 O^r^l, F I TC 

m^^y'^^ifi'^^T.i sM^y^tj-'TJim.mz^o^ 
(FAcsc a 1 i bu r) xm^^m'iio^mm^ 

EliteESP -fe;UV-^'*-TlEjiRL, Zf^T.^ KDNA$r 40 
11^ L;^:^!, ^^,tC2[pI. 3 LL-HK4 e^SBSa^c^X 
hU:J?U~>'3>^4iCcfc^^Ach4 8»#rBlig#, ^fe 

[0 0 6 1] iia)*ftT^*l«jtc*§en;^c:/^A^ H 

PBKCMVGD3 h ^rJ' v^->^tS<7) p B K 
CMVy^T.^ H^^^'-lCb h a 2 - 8 v-TJPKeS^ 

mm (Gu3^^mm) ^^AU/iy^A^H) <i:^^iz5 

Xl06(l(O3LL-HK4 6l3i&H^Ab;to :i<Dmm 

^4sm?^^mLrzm^ mGii3mwv$>^R2 4tFi so 
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TC^iS'^-tf^it^*:?^ 1 gGi5t*T^S^feLT. 7 

7t;i>^§^i^^J<7)0.6%0DiB^^. hyy'-c y^>'J> 
itSSOFACS Vantage-t;i'V-^'-^ffil^^TlHliRL^Co 
[0 0 6 2] C<^fflfig7&^6, y^;^^ KDNA^HS 

NAT^^j^MDH 1 0 B (^-r >'x^>'Di;-aiS) ^ 

ck-g>SS'J^^2[Elg|DiIb;^c^, IH43DX-gf$:9 6 
A'^'f ^D^U— h 17vfe;^cO 1 0 0 a P— -c^^fiJ'&T 
/h»t^L;^c. 9ft<DV>r^Dyw-htc*IML, >':;^-fe 
U^V3>S$:fTt>l At'g^Di^^, c:<7)i7ticri&**r 
-2)2. 4 0 0 nnn— ^ 17t*>/!:J9 H^DX-CDfy-^ 
9 6/N:-7;i.^yu- h 2 SfticjAif. Mic>':/-t:U 

^>'a>^m^mi^^a-> (PCEV4C7) 
[0 0 6 3] mz 3LL-ST28 mm^m^mmtL 

X&mt^t. 3LL-HK4 6iB^tC2t5:^H^DNA^ 
^tSZfyTs^ HDNA^ipBKCMVGD 3<&#»A"r 

m^^mf)^%^nr:i<ox. ±m<Di^':/±:u^i^3>\z:^ 

l^X\t^mxmx\ttji<. ^^JifflJi§^LT3LL-ST 

2 smm^m^^Tz. 

[0 0 6 4] (4) mmmm<Di^^ 

PCEV4C 7CDz:*mDNACOffigi25nj:^, :t-hit 
-fi:7jV->-^7X>'»>y^^^y h (y y^U^vTaSS) 
i:, '77;i'Vi>T A.L.F. D N A iJ7X>-y-- (^^ 

3 >m\z^K) »:^hrz. c<Dj:o\z^'^'^tirzm&m 

-^ItC, 7^yKE^JcD^^g2JiJS-^2{C^To PCE 
V4C7*^Wr^cDNA-r>it-h4C7H2. 3 5 

9kbpT*D. 2 7 smm<Dmm^mmmtt^j^.t-r^ 

3 6 2T^ymMm^^-r^^>/^^n (^^S4i. 

7 5 4Da) ^:n—\^r^Z,tii)^BM^ttJi^rzo 

miE.m^^i^m)tsn^m7&o:>m^mt:mi\z7Fit. a-t 
e7i^t>3 3#S(D7^yK^sc^)^«EJcflisfimit?J^^# 

ft'r'5 2^IS:$'>>'tiJ7g'C^-5Ct^tfiJWU^c c:(7)ie 
>?1J ^ GenBank tClE ^ ^ V ^ ^ a ^ ^ - 

mi^Tz^i^^. mm\zm\^^^fr^'t^mtmisb^tit^t^'o 

mmmmz^iEr^zy7)immis^mmmmmi$.o:>z^T0 
)v^^-y (i^RiJ^s) iz-Di^xit. ^'p0mt^f)^R^ 
ntchoco. itm^^^^^mm^timisb^nrz (S2) . 

\tmzm\^^fti^T)im^Ummt. STSN-I: Biochem. B 
iophys. Res. ComiDun. . 194, 375-382. 1993, ST3N-2; 
J.Biol. Chem.. 268. 22782-22787. 1993. ST30-1: J. 
Biol. Chem.. 269. 17872-17878. 1994, ST30-2: Eur. 
J. Biochem.. 247. 558-566. 1997, SThil; GenBank™ x 
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-37 ^-X. §A#-^UH550, ST6N; J. Exp. Med.. 17 
2, 641-643. 1990. SAT-II: Proc. Katl. Acad. Sci. 
U.S.A.. 91. 7952-7956. 1994. SIX; J. Biol. Chem. . 
270. 22685-22688. 1995, STSSialll; GenBank™ 
^-^"Ts. SAS^AF004668, PST-1 ; Proc. Natl. Ac 
ad. Sci. U.S.A.. 92. 7031-7035. 1995> ST8SiaV; Bio 
chem. Biophys. Res. Comnnin.. 235. 327-330. \%^1C0 
-etl^'tlt'lBmcD 1 1 ffiTfe-So :i<D^^i)^h. pCE 
V4 C 7C0^>1t— h4C 77&«3-H"r^S AT - 1 \t. 

-< hJCi]>-b:>-y-;^:^«j:K5«J:^)«2 0#ffir^::t:^^:^$tl 

[0 0 6 5] (5) SAT- 1 c^c DNA<&^31L^cM 

±feSAT- 1 ^Zi— Hi-^c DNA (4C7) 20 
^^^-pCEV 1 8C«AU/tpCEV4C 7 X 
Ix^ hD33^U-'>3 >7*J'J:D 3LL-HK4 ^'SlXSZ 

pCEV 1 8$:±IB^I^=^IC3 LL-HK4 6]S^l/ 
3 LL-ST 2 8lC«AU;^Co 0. 1 mM CMP-[ 
CJ-vT;!^^ (2 X 1 O^CPM) . 0. 4mM^^ 
h>';Hz^^h\ 0. 3 %(W/V)T r i t o n CF- 
5 4, 1 OmM MgCl2, 1 0 OmM 
■rV^y^Ix. 150Mg(^pCEV4C7 (Xt^^BP.^ 30 

UCOi^T^) ^— If IS«»J (2 . 3 - b H U -2-7^:4- ^ v-N 
-Til^Jl/'>7;l'^(2.3-dehydro-2-deoxy-NeuAc) : ^— 
U >;^- • s'VA-i'AttS) ^^t^pH 6. 5<D20// 

1 (7)s^txM<&. 3 7t:T2P#rpi-r >4^^^-hU;^cm. 

SepPak C18:^^A 

- eOHPTLCyU—h (p^;!.^^!:®) IZ^i^fz. 
^□D^jNjl/A-pt^^y— 0. 5%CaC IzTKigfS 
(55:45:10. V/V/V) iCTMH^. 7 -Jl/JS^tC 40 

M?§ft^7yu/^ABAS 2 0 0 OAW :t • >r;?t-':^> 

l^tz. ^<^^^. pCEV4 C 7®A^afi§Jl^ViT, " 

T- 1 tC<^^Gi!3 'tgif)mZ'DX\^^^Z,tf)m^f>''lZtl 
^Tz. 

[0 0 6 6] G)i3^^r^mt. pH6. 0-7. 0, ^ 
JCpH6. 5f*ifiTiS<, ^fz. 1 OmM Mn^^^flE 
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[0 0 6 7] ^tz. ±aic^pCEV4C7S:^AUfc3 
LL-HK4 6aaK&r^3LL- ST 2 8^gS^. ©A 
2 4PtrB^ittI^S^7feS^e (3LL-HK46afiS{COl.^Tt^ta 
Gu3 $i#M2590, 3ll-ST2SmM\Z^^^X\ttnGii3 ta<*R24 

n^n(D^±mm^^&m^i-rzmm^s^m\^rz. 

^mAlZTTk-to aR^bti3LL-ST2 8^1^, c 
t;dti3 LL-HK4 6MTS)0, a^S^t/ct^pCE 
V 1 S^^Abi'^tjO i^m) . bRt/d«pCEV4 
C 7 ^^Ab^c^>c?:)T^^o :^^BJDNA^{*J#bfc7' 
^7.^ HDNA:g:«Ab/i3LL-ST2 8t)mmfJ^^ 
^^^7^LXl^^:itt}^^M^f)^X$>^. 3LL-HK4 
6jiSatCi5liT;iO*&tC,^-6Gu3 (D^mf)mVf)^'Dtz 

zt\t. mm^\z^K)> mmBi^xoGtis (DmfEis^m^^ 
mu^:it^^^\^x\.^^. 
[0 0 6 8] (6) mm,m\z^^^^sAT-i<D^m. 

M^^Jl43tt^S AT - ICD^m.^y'^y^Uyy^^ > 

^m^z^omrnvTz. -rut^^. ^u>^-^^^m(Du 

Tn-fu^h^UmX^^ pCEV4 C 7*^^E c oR I 

T^Oaib/c2,066 bpa)c DNA<&7:^*n— xy;^!!^ 
^liTl^iSU, SlitCSe-pTIa^z p]dCTP$:^l^T 

;^c. it>y;i-*'<DRNA«<^^^{ii^}TD/c^{c. rtSJ 

AT-it^^K^mx^xx^^^^z^tm^t^hUK^. ffF 
ii> WIS, 'BLUi^m\z^^^^x\t^nmfi^^\z^pf^ 

[0 0 6 9] flKJc43tt*sAT - KD^m^^mizm^ 

m> mp^. misi^. ^iM^. 1^^, ^McDy-tf>yn 

\z^\^^xm=F^<¥tmLx\^^rzf)^. ±mzm'Dxit^^ 
^<^^vx\^^^:itffinmvrz. 

[0 0 7 0] 

mi^it^m^-t^^^y^^j h gi^s ^^^-r ^ a 2 - 

3i^T)l^^^mm (SAT-l) cODNA^^ji«$n 

\z'i%ibn^o 

[0 0 7 1 1 SAT- 1 ^n-H-r^D 

NAf)m^nrz(Dx\ •^(o^mm^'^mm'r^ztizj: 
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[0 0 7 2] [ffi^m] 
<iio> ±it^xmw^^^ 

<i2o> \ih^^i^7jmmii^mmRiftti^::i-¥'t^DnA 

<130> P-6547 

<]60> 5 

<210> 1 

<2n> 2359 

<212> DNA 

<2]3> Homo sapiens 

<220> 

<221> CDS 

<222> (278).. (1363) 
<400> 1 

ctgagcgggg gagcggcggc ccccagctga atgggcgcga gagcggcgct gggggcgggt 60 
gggggcgcgg ggtaccgggc tggcggccgg ccggcgcccc ctcattagta tgcggacgaa 120 
ggcggcgggc tgcgcggagc ggcgtcccct gcagccgcgg accgaggcag cggcggcacc 180 
tgccggccga gcaatgccaa gtgagtacac ctatgtgaaa ctgagaagtg attgctcgag 240 
gccttccctg caatggtaca cccgagctca aagcaag atg aga agg ccc age ttg 295 

Met Arg Arg Pro Ser Leu 
1 5 

tta tta aaa gac ate cte aaa tgt aea ttg ctt gtg ttt gga gtg tgg 343 
Leu Leu Lys Asp He Leu Lys Cys Thr Leu Leu Val Phe Gly Val Trp 

10 15 20 

ate ett tat ate etc aag tta aat tat act act gaa gaa tgt gac atg 391 
He Leu Tyr He Leu Lys Leu Asn Tyr Thr Thr Glu Glu Cys Asp Met 

25 30 35 

aaa aaa atg cat tat gtg gac cet gac egt gta aag aga get eag aaa 439 
Lys Lys Met His Tyr Val Asp Pro Asp Arg Val Lys Arg Ala Gin Lys 

40 45 50 

tat get eag eaa gte ttg eag aag gaa tgt egt cee aag ttt gee aag 487 
Tyr Ala Gin Gin Val Leu Gin Lys Glu Cys Arg Pro Lys Phe Ala Lys 
55 60 65 70 

aca tea atg geg ctg tta ttt gag eac agg tat age gtg gac tta etc 535 
Thr Ser Met Ala Leu Leu Phe Glu His Arg Tyr Ser Val Asp Leu Leu 

75 80 85 

cct ttt gtg cag aag gcc ccc aaa gac agt gaa get gag tec aag tac 583 
Pro Phe Val Gin Lys Ala Pro Lys Asp Ser Glu Ala Glu Ser Lys Tyr 

90 95 100 

gat cct cct ttt ggg ttc egg aag ttc tec agt aaa gte cag ace etc 631 
Asp Pro Pro Phe Gly Phe Arg Lys Phe Ser Ser Lys Val Gin Thr Leu 

105 no 115 

ttg gaa etc ttg cea gag cae gac etc cct gaa cac ttg aaa gee aag 679 
Leu Glu Leu Leu Pro Glu His Asp Leu Pro Glu His Leu Lys Ala Lys 

120 125 130 

ace tgt egg ege tgt gtg gtt att gga age gga gga ata ctg cac gga 727 
Thr Cys Arg Arg Cys Val Val He Gly Ser Gly Gly He Leu His Gly 
135 140 145 150 

tta gaa ctg ggc cac ace ctg aac cag ttc gat gtt gtg ata agg tta 775 
Leu Glu Leu Gly His Thr Leu Asn Gin Phe Asp Val Val He Arg Leu 
155 160 165 
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aac agt gca cca gtt gag gga tat tea gaa cat gtt gga aat aaa act 823 
Asn Ser Ala Pro Val Glu Gly Tyr Ser Glu His Val Gly Asn Lys Thr 

170 175 180 

act ata agg atg act tat cca gag ggc gca cca ctg tct gac ctt gaa 871 
Thr lie Arg Met Thr Tyr Pro Glu Gly Ala Pro Leu Ser Asp Leu Glu 

185 190 195 

tat tat tec aat gac tta ttt gtt get gtt tta ttt aag agt gtt gat 919 
Tyr Tyr Ser Asn Asp Leu Phe Val Ala Val Leu Phe Lys Ser Val Asp 

200 205 210 

ttc aac tgg ctt caa gca atg gta aaa aag gaa ace ctg cca ttc tgg 967 
Phe Asn Trp Leu Gin Ala Met Val Lys Lys Glu Thr Leu Pro Phe Trp 
215 220 225 230 

gta cga etc ttc ttt tgg aag cag gtg gca gaa aaa ate cca ctg cag 1015 
Val Arg Leu Phe Phe Trp Lys Gin Val Ala Glu Lys He Pro Leu Gin 

235 240 245 

cca aaa cat ttc agg att ttg aat cca gtt ate ate aaa gag act gee 1063 
Pro Lys His Phe Arg He Leu Asn Pro Val He He Lys Glu Thr Ala 

250 255 260 

ttt gac ate ctt cag tac tea gag cct cag tea agg ttc tgg ggc cga 1111 
Phe Asp He Leu Gin Tyr Ser Glu Pro Gin Ser Arg Phe Trp Gly Arg 

265 270 275 

gat aag aac gtc ccc aca ate ggt gtc att gee gtt gtc tta gee aea 1159 
Asp Lys Asn Val Pro Thr He Gly Val He Ala Val Val Leu Ala Thr 

280 285 290 

cat ctg tgc gat gaa gtc agt ttg gcg ggt ttt gga tat gac etc aat 1207 
His Leu Cys Asp Glu Val Ser Leu Ala Gly Phe Gly Tyr Asp Leu Asn 
295 300 305 310 

caa ccc aga aca cct ttg cac tac ttc gac agt caa tgc atg get get 1255 
Gin Pro Arg Thr Pro Leu His Tyr Phe Asp Ser Gin Cys Met Ala Ala 

315 320 325 

atg aac ttt cag aec atg eat aat gtg aea acg gaa ace aag ttc etc 1303 
Met Asn Phe Gin Thr Met His Asn Val Thr Thr Glu Thr Lys Phe Leu 

330 335 340 

tta aag ctg gtc aaa gag gga gtg gtg aaa gat etc agt gga ggc att 1351 
Leu Lys Leu Val Lys Glu Gly Val Val Lys Asp Leu Ser Gly Gly He 

345 350 355 

gat cgt gaa ttt tgaacacaga aaacctcagt tgaaaatgca actctaactc 1403 
Asp Arg Glu Phe 
360 

tgagagctgt ttttgaeagc cttettgatg tattteteca tcctgcagat aetttgaagt 1463 
gcagctcatg tttttaactt ttaatttaaa aacacaaaaa aaattttage tettcccact 1523 
ttttttttec tatttatttg aggtcagtgt ttgtttttgc aeaecatttt gtaaatgaaa 1583 
cttaagaatt gaattggaaa gacttctcaa agagaattgt atgtaaegat gttgtattga 1643 
tttttaagaa agtaatttaa tttgtaaaac ttctgctcgt ttacactgca cattgaatac 1703 
aggtaactaa ttggaaggag aggggaggtc actcttttga tggtggccct gaacctcatt 1763 
ctggttccet getgegetge ttggtgtgac ccacggagga tecaetccea ggatgacgtg 1823 
ctccgtagct ctgctgctga tactgggtct gcgatgcagc ggcgtgaggc ctgggctggt 1883 
tggagaaggt cacaaccctt ctctgttggt ctgccttctg ctgaaagact egagaaccaa 1943 
ccagggaagc tgtcctggag gtccctggtc ggagagggae atagaatctg tgacctctga 2003 
caactgtgaa gccaccctgg gctacagaaa ccacagtctt cccagcaatt attacaattc 2063 
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ttgaattcct tggggatttt ttactgccct ttcaaagcac ttaagtgtta gatctaacgt 2123 

gttccagtgt ctgtctgagg tgacttaaaa aatcagaaca aaacttctat tatccagagt 2183 

catgggagag tacacccttt ccaggaataa tgttttggga aacactgaaa tgaaatcttc 2243 

ccagtattat aaattgtgta tttaaaaaaa agaaactttt ctgaatgcct acctggcggt 2303 

gtataccagg cagtgtgcca gtttaaaaag atgaaaaaga ataaaaactt ttgagg 2359 

<210> 2 

<211> 362 

<212> PRT 

<213> Homo sapiens 

<400> 2 

ftSet Arg Arg Pro Ser Leu Leu Leu Lys Asp He Leu Lys Cys Thr Leu 

15 10 15 

Leu Val Phe Gly Val Trp lie Leu Tyr lie Leu Lys Leu Asn Tyr Thr 

20 25 30 

Thr Glu Glu Cys Asp Met Lys Lys Met His Tyr Val Asp Pro Asp Arg 

35 40 45 

Val Lys Arg Ala Gin Lys Tyr Ala Gin Gin Val Leu Gin Lys Glu Cys 

50 55 60 

Arg Pro Lys Phe Ala Lys Thr Ser Met Ala Leu Leu Phe Glu His Arg 
65 70 75 80 

Tyr Ser Val Asp Leu Leu Pro Phe Val Gin Lys Ala Pro Lys Asp Ser 

85 90 95 

Glu Ala Glu Ser Lys Tyr Asp Pro Pro Phe Gly Phe Arg Lys Phe Ser 

100 105 no 

Ser Lys Val Gin Thr Leu Leu Glu Leu Leu Pro Glu His Asp Leu Pro 

115 120 125 

Glu His Leu Lys Ala Lys Thr Cys Arg Arg Cys Val Val He Gly Ser 

130 135 140 

Gly Gly He Leu His Gly Leu Glu Leu Gly His Thr Leu Asn Gin Phe 
145 150 155 160 

Asp Val Val He Arg Leu Asn Ser Ala Pro Val Glu Gly Tyr Ser Glu 

165 170 175 

His Val Gly Asn Lys Thr Thr He Arg Met Thr Tyr Pro Glu Gly Ala 

180 185 190 

Pro Leu Ser Asp Leu Glu Tyr Tyr Ser Asn Asp Leu Phe Val Ala Val 

195 200 205 

Leu Phe Lys Ser Val Asp Phe Asn Trp Leu Gin Ala Met Val Lys Lys 

210 215 220 

Glu Thr Leu Pro Phe Trp Val Arg Uu Phe Phe Trp Lys Gin Val Ala 
225 230 235 240 

Glu Lys He Pro Leu Gin Pro Lys His Phe Arg He Leu Asn Pro Val 

245 250 255 

He He Lys Glu Thr Ala Phe Asp He Leu Gin Tyr Ser Glu Pro Gin 

260 265 270 

Ser Arg Phe Trp Gly Arg Asp Lys Asn Val Pro Thr He Gly Val He 

275 280 285 

Ala Val Val Leu Ala Thr His Leu Cys Asp Glu Val Ser Leu Ala Gly 

290 295 300 

Phe Gly Tyr Asp Leu Asn Gin Pro Arg Thr Pro Leu His Tyr Phe Asp 
305 310 315 320 
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Ser Gin Cys Met Ala Ala Wet Asn Phe Gin Thr Met His Asn Val Thr 

325 330 335 

Thr Glu Thr Lys Phe Leu Leu Lys Leu Val Lys Glu Gly Val Val Lys 

340 345 350 

Asp Leu Ser Gly Gly lie Asp Arg Glu Phe 
355 360 

<210> 3 
<211> 37 
<212> DMA 
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<213> Artificial Sequence 



<220> 

<223> Synthetic DNA 



<400> 3 

atgaaaagaa tgcacta 17 
<210> 4 
<211> 17 
<232> DNA 

<213> Artificial Sequence 



<220> 

<223> Synthetic DNA 
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<400> 4 

tcagtggatg ccgctga 

<210> 5 

<2n> 48 

<212> PRT 

<213> Homo sapiens 

<400> 5 

Cys Arg Arg Cys Val Val He Gly Ser Gly Gly lie Leu His Gly Leu 

15 10 15 

Glu Leu Gly His Thr Leu Asn Gin Phe Asp Val Val lie Arg Leu Asn 

20 25 30 

Ser Ala Pro Val Gin Gly Tyr Ser Glu His Val Gly Asn Lys Thr Thr 
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35 40 

imi] :^^m<D a 2 - 3 jimm^mm (sat 
-1) (ommoym^mo ^\t. T^ymmm^^m^-^ 

n^N-^'U n^-lz-S/a >a$fiTfe-g>o TMl^T^y 



45 

ims] ^^mvi^ A^^^bm^Lfzs AT - kdtb. 
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mil 



(136-183) (283-305) 




s ; 



CRRCVNnGSOa\HGmi3HTU4Qn3VNffiU>aAPVEG>«EH\naham PnGVIAWlATHLaSCVSLAGF 



[02] 



->7 «; L 














SAT- I 


136 


CRRCwflcSC 


C2lhgi.eu:b 


TLNOrDWIB 


LHSAPV-EGY 


SECyCNKTT 


183 


5T3N-1 


157 


CRRCI IVCWC 


GVXJWKSLGS 


RIOOYDIWR 


LNSAPV.KCF 


EKDVCSKTT 


204 


5T3N-2 


113 


CRRCVWOJG 




AINKYDWIR 


LHNAPV-AGY 


EGDVGSKTT 


160 


ST30- 1 


139 


CRRCAWGNS 


GNUIESSYGP 


CXDSHDFVLR 


MNKAPT'ACF 


EADVGTKTT 


186 


ST30-2 


149 


CRRCAW6HS 


CKIiRGSGyGQ 


DVXKSHNF^HR 


MKQAPT-VGF 


EQDvcsg>rr 


196 


SThM 


146 


CIRCA WCNG 


GILNGSRQGP 


NIDAHOyVTR 


lngaQi-kgf 


ERDVGTKTS 


195 


ST6N 


181 


WGROW^SA 


GSLKSSQLXSR 


EZDDBDAVLR 


FNGAPT-ANT 


000V6TKTT 


228 


SAT-D 


120 


LKKCAWGRG 


CXLKXSGCGR 


QIDEANFVKR 


CRUTPLSSEY 


TRDVGSXSO 


168 


STX 


154 


rCTCAIVCHS 


CVLLNSGCGQ 


EIDARSFVZR 


CHLAPV-QEY 


ARDVGUCTD 


201 


STBSialD 


159 


YNICAWGNS 


GZLTTIOCGR 


EXDRSOrVFR 


CNFAPS^EAF 


QRDVGRXTN 


206 


PST-1 


139 


FKtCAWCNS 


CXLUtSECGK 


EIDSBNFVJR 


CMLAPV-VEF 


AADVGTX£D 


166 


STBSiaV 


161 


FKKCAWGNG 


GILKNSRCGR 


EZNSADrVFR 


CHLPPZ5EXY 


TMDVGVKTD 


209 


•>7"J/W*f--7 S 














SA7-1 


282 


PTIGVIAWI. 


ATHLCDEVSL 


Acr 


305 








ST3N-1 


300 


PTLGSVAVTM 


ALH6C0EVAV 


ACT 


322 








ST3N-2 


255 


PTTCLLAITI* 


AXJiLCDLVHI 


ASF 


277 








ST30- 1 


267 


PSTCII-SVir 


SMHVCDCVDL 


YGF 


2B9 








ST 30- 2 


277 


PSTGMLVUT 


ALHVCDEVKV 


YGF 


299 








SThM ■ 


303 


PSTGALMLLT 


AUITCDQVSA 


YGF 


325 








ST6N 


321 


PSSGMLGZXI 


KMTLCDOVDI 


yQt 


343 








SAT-D 


258 


LSTCLFLVSA 


ALCXXCEVAX 


YGF 


280 








STX 


293 


PTTGia-MTfTL 


ATRFCKOIVL 


YGF 


315 








STBStaffi 


2»» 


tSTGItafYTIi 


A^TCBElbL 


YGF 


321 








PST-J 


270 


. PSTGLLHyn. 


ATRFCDEIHL 


YGF 


300 








STSSiaV 


299 


ISTGUX.VTA 


ALELCEEVHL 


Fcr 


321 









m4} 




10> 10* 10* 10* 
FLl-H 



(51)Int.Cl.^ 
C 1 2R 

(C 1 2N 
C 1 2R 

(C 1 2N 
C 1 2R 



1:19) 

9/10 

1:19) 

9/10 

1:91) 



F I 



F^— A(#%) 4B024 AAOl AAll BAIO CA04 CA09 
DA02 DA06 EA04 GA14 GA27 
HA13 HAH HA15 

4B050 CCOl CC03 DDll EEOl LLOl 
LL03 LL05 

4B065 AA26X AA90X AA93Y A601 

AC 14 AC 16 BA03 BA21 BA30 
BCOl BBOl BD25 CA29 CA44 
CA46 



